Title of the Invention 

Optical connector with a shutter 

Background of the Invention 

1 . Field of the Invention 

The present invention relates to an optical connector 
with a shutter, and more particularly to an optical connector 
with a shutter which has functions of, when a plug serving as 
a counter optical connector is not inserted, preventing dust 
from entering through a plug insertion and extraction port, 
and preventing light from leaking through the insertion and 
extraction port, and in which a countermeasure for facilitat- 
ing installation in a small apparatus case is taken. 

2 . Description of the Prior Art 

Optical digital cables which are currently used include 
two types or rectangular ones and round ones . A rectangular 
optical connector is used for a rectangular optical digital 
cable, and a round optical connector for a round optical digi- 
tal cable. 

Among optical connectors which belong to rectangular 
optical connectors, some connectors are provided with a shut- 
ter for closing and opening an insertion and extraction port 
for a plug serving as a counter optical connector, so that, 
when the plug is not inserted, the shutter exerts functions 



of preventing ingress of dust and light leakage through the 
insertion and extraction port. 

By contrast, conventional optical connectors which belong 
to round optical connectors are not provided with a shutter 
which exerts functions of prevent ingress of dust and light 
leakage through the insertion and extraction port. Such an 
optical connector has external dimensions which are smaller 
than those of the above-mentioned rectangular optical connec- 
tor, and therefore is suitable for installation in a small 
apparatus case. In some of such round optical connectors, a 
rubber cap can be attached to or detached from the insertion 
and extraction port in order to prevent ingress of dust and 
light leakage through the insertion and extraction port when 
the plug is not inserted. Usually, a round optical connector 
has an electric contact. An installation space for the elec- 
tric contact is ensured by a void space which is additionally 
formed into a shape that is obtained by laterally expanding 
the plug insertion space of the body. 

The above-mentioned rectangular optical connector has 
large external dimensions irrespective of whether it comprises 
a shutter or not, and therefore is hardly installed in a small 
apparatus case. Since a shutter is not disposed, a round 
optical connector is low in function of preventing ingress of 
dust or light leakage through an insertion and extraction port 
when a plug is not inserted. In a round optical connector 



which uses a rubber cap in order to enhance the function, 
there arises a problem in that it requires much labors to 
attach and detach the rubber cap. Since provided with an 
electric contact, a round optical connector is more expensive 
than a rectangular optical connector. 

Summary of the Invention 

The invention has been conducted in view of the above- 
discussed situation. 

It is an object of the invention to provide an optical 
connector with a shutter in which a conventional round optical 
connector (round optical receptacle) is provided with a shut- 
ter having a function of closing and opening an insertion and 
extraction port, without impairing compactness of the round 
optical connector, particularly without increasing the height 
and lateral width, whereby ingress of dust and light leakage 
through the insertion and extraction port when a plug is not 
inserted can be prevented from occurring. 

It is another object of the invention to enable the opti- 
cal connector to be easily identified in kind such as a con- 
nector for transmission or that for reception, or the light 
transmission speed, whereby the optical connector is prevented 
from being erroneously used by the user. 

The optical connector with a shutter of the invention 
includes : a body having an insertion and extraction port into 



and from which a plug serving as a counter optical connector 
is to be inserted and extracted, and an insertion space for 
the plug, the insertion space communicating with the insertion 
and extraction port; an optical device which is disposed in 
5 the body to be opposed to an end portion of the plug that is 
inserted into the insertion space; and a void space which is 
additionally formed in the plug insertion space to be expanded 

« to a lateral side from the insertion and extraction port. 

p 

The above structure is identical with that employed in 

3 

% 4 10 the conventional round optical connector which has been de- 
Hi 

H scribed in the beginning of the specification. In the conven- 

er tional round optical connector, the void space which is addi- 

tionally formed in the plug insertion space to be expanded 
% laterally from the insertion and extraction port is used as 

15 a space for attaching an electric contact. 

In the invention, the optical connector further includes: 
a support shaft which is placed in the vacant space; and a 
shutter which is attached to the support shaft to be openingly 
and closing ly movable about the support shaft between a clos- 
20 ing position where the shutter closes the insertion and ex- 
traction port in a form crossing the insertion space, and an 
opening position where the shutter is retracted into the va- 
cant space to open the insertion and extraction port, the 
shutter being always elastically urged toward the closing 
2 5 position. 



In the optical connector with a shutter configured as 
described above, the vacant space is used as a space for at- 
taching the shutter and also as that for retracting the shut- 
ter when the port is to be opened. According to this configu- 
ration, therefore, compactness (the height and the width) 
identical with that of the conventional round optical connec- 
tor can be attained although ingress of dust and light leakage 
through the insertion and extraction port can be prevented 
from occurring. 

In the invention, a plate spring which rides over an 
outer peripheral face of the plug that is inserted into the 
insertion space, to be in elastic contact with the plug is 
disposed in an intermediate portion in a longitudinal direc- 
tion of the insertion space. The plate spring may be config- 
ured by a spring piece which is formed by cutting and raising 
a part of a cover. In this case, the spring piece may be 
formed by cutting and inwardly raising a side wall of the 
cover, by cutting and inwardly raising an upper wall of the 
cover into a cantilever-like shape, or by cutting and inwardly 
raising an upper wall of the cover into a shape of a valley- 
like doubly- supported beam, and a rib-like arcuate ridge elon- 
gating in a width direction may be disposed in a bottom of the 
valley. When the spring piece is formed by cutting and rais- 
ing a part of the cover, it is not necessary to use a plate 
spring which is a separate part. Consequently, the number of 
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parts can be reduced, to suppress the production cost to a low 
level. The plate spring may have a function of serving as a 
grounding contact. 

In the invention, preferably, an axial direction of the 
5 support shaft coincides with a thickness direction of the 
body. According to this configuration, the height and width 
of the vacant space which allow the opening and closing opera- 
tions of the shutter can be suppressed to a minimum degree to 
optimally maintain compactness of the optical connector. 
10 In the invention, in the insertion space and the vacant 

space, a portion including an opening and closing moving path 
of the shutter may be opened in an upper face of the body. 
According to this configuration, the height of the body can 
be reduced by a dimension corresponding to the thickness of 
15 the upper wall of the body, as compared with the case where 
the vacant space is surrounded by the upper wall of the body. 
Therefore, the height reduction of the optical connector is 
enhanced. A configuration in which, in the insertion space 
and the vacant space, an opening port that is opened in the 
20 upper face of the body is closed by a cover mounted on the 
body may be employed. In this configuration, while the above- 
mentioned compactness of the optical connector is optimally 
maintained, dust is prevented by the cover from entering 
through the opening port which is opened in the upper face of 
25 the body, so that the optical characteristics of the optical 



connector is not impaired by entering dust. 

In the invention, preferably, the shutter is colored, and 
the coloration of the shutter is observable through the inser- 
tion and extraction port. According to this configuration, 
the shutter can be colored in a different manner according to 
the kind of the optical connector. Therefore, the kind of the 
optical connector can be easily judged simply by seeing the 
color of the shutter through the insertion and extraction 
port. Consequently, the optical connector can be easily iden- 
tified in kind such as a connector for transmission or that 
for reception, or the light transmission speed, whereby the 
optical connector is prevented from being erroneously used by 
the user. 

As described above, according to the invention, an opti- 
cal connector can be provided with a shutter, so that ingress 
of dust and light leakage through an insertion and extraction 
port when a plug is not inserted can be prevented from occur- 
ring, without impairing compactness of a conventional round 
optical connector, particularly without increasing the height 
and lateral width. When the shutter is colored, moreover, the 
kind of the optical connector can be easily identified. This 
is useful for preventing the optical connector from being 
erroneously used by the user. 
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Brief Description of the Drawings 

Fig. 1 is an exploded perspective view diagrammatically 
showing components of the optical connector with a shutter of 
the invention ; 

5 Pig. 2 is a cross sectional plan view of an optical con- 

nector of an embodiment of the invention, in a state where a 
plug is not inserted; 

Fig. 3 is a cross sectional plan view of the optical 
connector in a state where the plug is inserted; 
10 Fig. 4 is a longitudinal sectional side view of the body 

of the optical connector; 

Fig. 5 is a front view of the optical connector; 
Fig. 6 is an exploded perspective view showing main por- 
tions of an example in which a cover is provided with a f ric- 
15 tion spring; 

Fig. 7 is an exploded perspective view showing main por- 
tions of another example in which a cover is provided with a 
friction spring; and 

Fig. 8 is an exploded perspective view showing main por- 
20 tions of a further example in which a cover is provided with 
a friction spring. 

Detailed Description of the Preferred Embodiment 

As shown in Fig. 1, an optical connector with a shutter 
25 has a flat body 1 in which a short cylindrical portion 11 is 



projected from the front end, and which is rectangular in 
plan , side , and front views . As seen from Figs . 2 , 3 , and 4 , 
in the body 1 , the internal space of the cylindrical portion 
11 is formed as an insertion and extraction port 12 into and 
from which a plug P serving as a counter optical connector is 
to be inserted and extracted. The diameter of the insertion 
and extraction port 12 is slightly larger than that of the 
outer periphery of the plug P. Therefore, the plug P can be 
easily inserted into the insertion and extraction port 12 . 

An insertion space 13 for the plug P which communicates 
with the insertion and extraction port 12 is straightly formed 
in the longitudinal direction in the body 1 . An optical de- 
vice installation space 14 is formed so as to face to a rear 
end portion of the space . An optical device 2 which is in- 
serted from the lower side of the body 1 is disposed in the 
optical device installation space 14. As shown in Fig. 3, an 
end portion PI of the plug P which is inserted into the inser- 
tion space 13 through the insertion and extraction port 12 is 
opposed to the optical device 2 so as to conduct photoelectric 
conversion. A recess 18 which is expanded on both the lateral 
sides of the insertion space 13 is disposed in an intermediate 
portion in the longitudinal direction (in the anteroposterior 
direction) of the insertion space 13 . A plate spring 3 is 
attached by using the recess 18 . The plate spring 3 has a 
pair of right and left elastic pieces 31 . The elastic pieces 
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31 are in elastic contact with the outer peripheral face of 
the plug P which is inserted into the insertion space 13 and 
set to a predetermined position, from both the lateral sides, 
so as to exert functions of serving as positioning springs for 
suppressing rattling of the plug P, and as grounding contacts 
for removing away positive charges which are accumulated in 
the plug P. 

A void space 15 is additionally formed in the insertion 
space 13 so as to be expanded to a lateral side from the in- 
sertion and extraction port 12 . A portion which is formed by 
the insertion space 13 and the void space 15, and which has 
a sectoral shape in a plan view is opened in the upper face 
of the body 1, and the opened portion functions as an opening 
port 16. 

A thick portion 17 is positioned in the void space 15 . 
The lower end of a support shaft 4 which is a thin shaft is 
pressingly inserted into a hole 17a formed in the thick portion 
17, so as to be attached thereto. Therefore, the axial direc- 
tion of the support shaft 4 coincides with the thickness di- 
rection of the body 1 . 

The reference numeral 5 denotes a shutter. The support 
shaft 4 is inserted into a shaft hole 51 which is formed in 
a basal portion of the shutter, whereby the shutter is at- 
tached to the support shaft 4. In this attachment state, the 
shutter 5 is openingly and closingly movable about the support 



shaft 4 between a closing position (see Fig. 2) where the 
shutter closes the insertion and extraction port 12 in a form 
crossing the insertion space 13, and an opening position (see 
Fig. 3) where the shutter is retracted into the vacant space 
15 to open the insertion and extraction port 12 . A torsion 
spring 6 which is configured by a torsion coil spring is at- 
tached to the shutter 4. The shutter 5 is always elastically 
urged by the torsion spring 6 toward the closing position. 

As shown in Fig. 1 or 5 , a cover 7 is mounted on the body 
1 from the upper side, and the opening port 16 is closed by 
the cover 7 . 

In the optical connector with a shutter configured as 
described above, in a state where the plug is not inserted, 
the shutter 5 which is elastically urged by the torsion spring 
6 to be closingly moved to the closing position as shown in 
Fig. 2 completely closes the insertion and extraction port 12 
from the inner side of the body 1. Therefore, dust does not 
enter the insertion space 13 through the insertion and extrac- 
tion port 12, and light of the optical device 2 does not leak 
to the outside through the insertion and extraction port 12 . 
When the plug P is inserted into the insertion space 13 
through the insertion and extraction port 12, the shutter 5 
is pushed by the plug P to be opened. In a state where the 
plug P is inserted into the insertion space 13 and set to a 
predetermined position, the shutter 5 is retracted into the 
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vacant space 15 on the lateral side of the insertion space 13 
as shown in Fig . 3 . 

In the embodiment, the friction spring 3 is formed as an 
independent part. Alternatively, the friction spring may be 
formed by a spring piece which is formed by cutting and rais- 
ing a part of the cover 7 . 

Fig. 6 shows an example of such a configuration. In the 
example shown in the figure, a part of each of the right and 
left side walls of the cover 7 are cut and then inward raised 
to form a pair of right and left spring pieces 71, and the 
spring pieces 71 are placed in removal portions 19 which are 
formed on the right and left sides of the insertion space 13 
of the body 1, respectively. 

Fig. 7 shows another example. In the example shown in 
the figure, a part of the upper wall of the cover 7 is cut and 
then inward raised to form a cantilever-like spring piece 72 , 
and the spring piece 72 is placed in a removal portion 19 
which is formed above the insertion space 13 of the body 1 . 

Fig. 8 shows a further example. In the example shown in 
the figure, a part of the upper wall of the cover 7 is cut and 
then inward raised to form a doubly- supported beam- like spring 
piece 73 into a valley-like shape, and the spring piece 73 is 
placed in a removal portion 19 which is formed above the in- 
sertion space 13 of the body 1 in the same shape or structure 
as that shown in Fig. 7. In the spring piece 73 shown in Fig. 



8, a rib-like arcuate ridge 74 which elongates in the width 
direction, and which is downward protruded is formed in the 
bottom of the valley. The rigidity in the width direction of 
the spring piece 73 is enhanced by the arcuate ridge 74, and 
elasticities of the portions which are on both the sides of 
the arcuate ridge 74 so as to sandwich the ridge are enhanced. 
Although the spring piece 73 is formed into a doubly- supported 
beam-like shape and has a high rigidity in the width direc- 
tion, therefore, the portions which are on both the sides of 
the arcuate ridge 74 are high in elasticity. Consequently, 
the arcuate ridge 74 can be in elastic contact at a large 
force with the outer peripheral face of the plug P which is 
inserted into the insertion space 13 shown in Fig. 3 and the 
like and set to the predetermined position. According to this 
configuration, the spring piece 73 can be provided with excel- 
lent functions of serving as a positioning spring for sup- 
pressing rattling of the plug P, and as a grounding contact 
for removing away positive charges which are accumulated in 
the plug P. 

In the optical connector of the embodiment which has been 
described with reference to Figs. 1 to 4, the body 1 is struc- 
tured in a manner which is basically identical with the body 
that is employed in the conventional round optical connector. 
In the conventional round optical connector, the void space 
is additionally formed in the plug insertion space to be ex- 



- 14 - 

panded laterally from the insertion and extraction port, and 
used as a space for attaching an electric contact. By con- 
trast, in the embodiment, the insertion space 13 and the void 
space 15 are configured so as to form a sectoral shape in a 
5 plan view, the shutter 5 is openingly and closingly moved in 
the sectoral portion, and the shutter 5 is attached to the 
body 1 by using the void space 15. Therefore, the width of 
y. the body 1 and hence that of the optical connector are within 
C§ the same dimensional range as the width of the conventional 

It 10 round optical connector. Moreover, also the height of the 

HI 

HI bodv 1 and hence that of the optical connector are within the 

HI 

L same dimensional range as the height of the conventional round 

H optical connector. In the optical connector, consequently, 

P the shutter 5 exerts functions of preventing ingress of dust 

ftp 

15 and light leakage from occurring while compactness identical 
with that of the conventional round optical connector is main- 
tained . 

In the optical connector of the embodiment which has been 
described with reference to Figs. 1 to 4 , preferably, the 

2 0 shutter 5 is colored in an arbitrary color such as red or 
yellow. According to this configuration, the color of the 
shutter 5 can be seen from the outside through the insertion 
and extraction port 12 . When the shutter 5 is colored in a 
different manner according to the kind of the optical connec- 

2 5 tor, therefore, the kind of the optical connector can be eas- 
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ily judged simply by seeing the color of the shutter 5 through 
the insertion and extraction port 12. As a result, the opti- 
cal connector can be easily identified in kind such as a con- 
nector for transmission or that for reception, or the light 
transmission speed, whereby the optical connector is prevented 
from being erroneously used by the user. 

The entire disclosure of Japanese Patent Application No. 
2001-048178 filed on February 23, 2001 including specifica- 
tion, claims, drawings and summary are incorporated herein by 
reference in its entirety. 



